Rainfall is very important for the economic growth and development of any nation; hence there is dire need to study the monthly and annual trends. This paper critically examines the mathematical study of monthly and annual rainfall patterns in Nasarawa State for 20 years (1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012) 
Introduction
Rainfall is very pertinent for the economic growth and development of Nigeria at large and Nasarawa State in particular as the greater percentage of the people (especially adults of age ranging from 45 years and above) actively participate in rain fed agricultural practices (crop production, animal husbandry and plantation). As a state whose economy largely depends on efficient and productive rain-fed agriculture, rainfall patterns and trends are often quoted as one of the major causes of several socio-economic problems like food insecurity in the state.
The Sahelian region is usually characterized by climatic variations and irregular rainfall patterns which ranges between 200-600mm with coefficient of variation ranging between 15-30% Kandji et al., 2006) . Rainfall decline of 29-49% has been reported during 1968-1997 period compared to the 1931-1960 baseline period within the Sahel region (McCarthy et al., 2001 ). The West African region has experienced marked decline in rainfall patterns depending on the location (Niasse, 2005) . This pattern and trend was truncated by the return of adequate rainfall conditions in 1994 which was considered the wettest year of the past thirty (30) years and was a period thought to end the period of drought. Unfortunately, drier conditions returned after this period (1994) (McCarthy et al., 2001) .
Climate variability has been attributed to changes in rainfall patterns (Adger et al., 2003; Obot et al., 2010) . Studies have shown that climate variability is as a result of changing rainfall pattern (Goswami et al., 2006; Adger et al., 2003) . Gregory, 1983 reported that changing spatial pattern of annual and rainy season monthly rainfall indicated a long run of dry years for sub-Saharan West Africa during the 1940s. Climate is classified based on the average annual rainfall which assists in differentiating climatic regimes. Rainfall variability in Africa has been studied by several researchers since the inception of recent drought period in the 70"s. Olaniran & Summer (1989 , 1990 . They found that there was a progressive early decline of rainfall over the country. Following the pattern, they reported a noticeable and significant decline of rainfall frequency in September and October which coincide with the end of rainy season in almost every parts of the country especially in the Northern and Central parts.
The impact of climate change is becoming more pronounced worldwide with consequences of climatic hazard such as severe storms, floods, heat waves and droughts. As a result of the large inter-annual rainfall variability which often results in climatic and environmental hazards, there is dire need to study rainfall characteristics in the study area as a result of recent socio-economic developments such as urbanization, industrialization and over-population ( Located in the North Central Geo-political zone of Nigeria, Nasarawa State is blessed with abundant mineral resources and for this reason it is appropriately tagged the "Home of Solid minerals"" In Nigeria. The state is endowed with abundant solid mineral resources with also the possibility of petroleum occurrence in parts of her sedimentary basin (Obaje et al, 2007) . Prominent among the mineral deposits of the State are coal, barytes, salt, limestone, clays, glass sands, tantalite, columbite, cassiterite, marble, iron ore and gold. The three rock types that constitute the components of Nigeria geology, namely the rocks of the Basement Complex, the Younger Granites and Sedimentary rocks are all exposed in Nasarawa State. The importance of the study of regional climatology cannot be over emphasized as demonstrated in the work of Adebayo, (1999), Adefulalu, (1989) and Olaniran, (1988) . Regional analysis of climate has helped tremendously in the planning of agricultural activities in the study area because of its vast agricultural potentials. The spatial pattern of rainfall in the area is slightly influenced by the north central highlands. The entire region represents a wet "island", disturbing the otherwise east-west alignment of the isohyets in this part of Nigeria. Such rainfall distinctiveness is as a result of the position of the land mass of the Jos Plateau and associated hill ranges in relation to the south-westerly and westerly rain-bearing prevailing winds (Binbol, 2007) .
Tropical humid climate characterized by two distinct seasons is experienced in the study area and occurs as intense thunderstorms. The wet (rainy) season last from the ending of March and ends in October while the dry season is experienced between November and February, Monthly total can vary widely, and so the annual total (Yari et al, 2001) .Temperature is generally high in the area during the day between the month of March and April partly because of its location in the tropical sub-humid climatic belt. The high radiation income in this part of the globe, which is also evenly distributed throughout the year, also accounts for the high temperature recorded in the area. However, there is a marked seasonal variation in temperature in the area. There is a gradual increase in temperature from January to March. The onset of rains in April ushers in a noticeable decline in temperature. This is made possible by the blanket effect of cloud cover over the region. This continues in the cessation periods by October ending when further decline is made possible in November/December by the coming of the harmattan winds. A single maximum is achieved in March when maximum temperatures can reach 39 o C. minimum temperatures on the other hand in the study area can drop to as low as 17 o C in December and January (Binbol, 2007 ). The vegetation type within which the study area lies is the Guinea Savannah which itself is a derivative of tropical deciduous forest that existed centuries ago. Largely the vegetation is characteristics of Northern Guinea Savannah or park Savannah with dense tropical woodland with trees, shrubs grasses, and leguminous fauna that provide dry season grazing grasses with interspersion of thicket, grassland, tree savannah, fringing woodlands or gallery forest common along major streams, valleys and pronounced depression (Illoeje, 1985) .The major soil units of the area as observed by Samaila and Ezeaku, (2007) belong to the category of the tropical ferruginous soils. The soils are derived mainly from the basement complex formation and older sedimentary rocks. Lateritic crust occurs in extensive areas on soils on the basement complex while hydromorphic soils are common along the Uke River and floodplains of major rivers. Soils in the area are generally deep and well drained with high fertility rating and variable run-off potential.
II. Materials and Methods
Monthly rainfall dataset for Nasarawa State for 20 years (1993-2012) was obtained from the archives of Meteorological Observatory at the College of Agriculture, Lafia, Nasarawa State. Time series analysis of the monthly and annual rainfall values were used to illustrate the trend in the behavior of rainfall and in estimating seasonal variation. Linear regression analysis was also employed using Microsoft Excel statistical tool as it has proved effective in investigating trends in many climatic time series (Hutchinson, 1985; Ayoade, 1973) . The moving average and least square models were employed in trend analysis while additional model was employed in the estimation of seasonal variation.
III.
Method of Data collection Rainfall observation and collection was performed at the interval of six (6) hours by the Met Observers at the enclosure located at Federal College of Agriculture, Lafia, Nasarawa State. The rainfall measurement is done by removing the funnel and emptying the collected rain (water) in the bottle into a calibrated cylinder with a 3.8 cm (about 1.5 inches) diameter. The reading is done at eye level to an accuracy of 0.25 mm (0.01 inches). Descriptive Statistical Analysis Where ̅ ,the mean value as is defined above. In computing the deviation score and the standardized anomaly, we use the following formulae viz; (iii) Deviation score
Where is the annual rainfall totals, ̅ is the mean of the entire series and STD is the standard deviation from the mean of the series. 
IV. Results and Discussions
The annual and monthly rainfall data series from January to December during the period (1993-2012) are examined using time series analysis. The result in Table 1 shows that over Nasarawa State, the monthly rainfall decreased progressively between January-May and October-December. It is worthy of note that the double maxima occur during the months of July and August while April-May that used to be the beginning of the rainy season are tending towards dry month and October that used to be the beginning of dry season is also tending towards rainy month over Nasarawa.
The beginning of rainy reason around May and its subsequent cessation in October has known implications on the ecosystem and agricultural practices as early and late crops are planted by farmers during these critical months of annual agricultural cycles. Consequently, crop failures and food shortages characterize these period as most grains planted late are more prone to pests attack. In addition, this could also leads to desert encroachment as uncontrolled bush burning by nomads, peasant farmers in rural areas and hunters are more pronounced with prolonged drought. Table 2 depicts the computed annual mean rainfall and standardized anomalies within the year under consideration (1993-2012) over Nasarawa State. Figure 1 shows the standardized rainfall deviations viz; 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2004, 2005, 2007, 
Months

Monthly Distribution
August while October marked the beginning of the dry season as rainfall values are seen declining progressively till January-April slightly below May rainfall. This further establishes the shift in the pattern of rainfall in the Nasarawa State.
V. Conclusions
This present study has revealed to us to the temporal variations in annual, monthly and seasonal rainfall amounts over Nasarawa State. The driest and the wettest year and month in Nasarawa State for the period (1993-2012) has been identified too and the sequence documented for future purposes on the probability of droughts and floods over the area. Comparing the total annual mean rainfall during the period under study, it could be revealed there is a slight high value of mean annual rainfall recorded in 1996 while least value was gotten in 2008. It is clear from the results that there is shift in the onset and cessation of the rainy season over the area.
The anomalous departures from the mean were observed to be very small with the highest positive departure from the mean of approximately 12% in 1996. The standardized anomalies results obtained show a fluctuating rainfall pattern across the years over Nasarawa State which makes it hard to freely forecast rainfall trend for a future season. The delay in rainfall till April-May will force the nomads and peasant farmers to engage in indiscriminate burning of bushes thereby causing deforestation and environmental degradation over the area under study. The high rainfall amounts in August might have serious agricultural implications as some crops planted during this month will be adversely affected by heavy rainfall.
The information on this paper will be very handy for agriculturists and policy makers on critical issues is it affects seasonal agricultural practices such as plantation management, flood control, application of agricultural inputs (e.g. fertilizers, herbicides, etc), water resources maintenance and management practices and so on.
